ABSTRACT Megacopta cribraria (F.) (Hemiptera: Plataspidae) was Þrst reported in 2009 near Atlanta, GA. The insect undergoes two generations per year. The Þrst-generation is reported mainly in kudzu during May and June, with the second establishing on both kudzu and soybean during July and August. A greenhouse study was conducted to determine the suitability of two legumes as hosts for Þrst generation M. cribraria. First generation M. cribraria successfully developed on caged potted soybean plants. Conversely, snap beans were not a suitable host under the conditions of this study. A range of 45Ð50 d was needed to transition from the egg to adult on soybean plants. Although this study was limited to the greenhouse, kudzu may not be an obligate host for the development of Þrst-generation M. cribraria. An important implication of this Þnding is the establishment for this pest on spring-planted soybean and for the possible expanded geographic range for this pest beyond that of kudzu.
Megacopta cribraria (F.) (Hemiptera: Plataspidae) is an exotic species in the United States, Þrst reported near Atlanta, GA, in 2009 . It is a piercing-sucking herbivore feeding on legumes and undergoing two generations per year in the southeastern United States , Zhang et al. 2012 ). In the Southeast, overwintering M. cribraria adults become active when temperatures warm in the spring; the insects disperse to kudzu [Pueraria montana Loureiro (Merrill) variety lobata (Willdenow) , Fabaceae] where they aggregate, feed, mate and lay eggs. The Þrst-generation nymphs then develop on kudzu during May and June (Zhang et al. 2012) . Adults from the Þrst generation that originate in kudzu are known to invade soybeans [Glycine max Merrill, Fabaceae] in July where they subsequently deposit egg masses (Greene 2010) .
M. cribraria has spread rapidly and in relatively high densities, expanding its range across the Southeast and into the Midsouth. Soybeans represent an important commodity crop in the United States (United States Department of Agriculture 2007), and previous experience managing high abundances of M. cribraria demonstrate that this insect can become a serious economic challenge to proÞtable soybean production (Zhang et al. 2012) , possibly requiring multiple insecticide applications for successful management.
M. cribraria will oviposit on a variety of hosts, although nymphs will only develop into adults on soybeans and kudzu according to Zhang et al. (2012) . Zhang et al. (2012) also showed that M. cribraria oviposition, survival, and development was much greater on kudzu than soybeans. Of the eggs oviposited on soybean, only 4% developed into adults. Field observations indicate that soybeans are excellent hosts for second-generation M. cribraria (J. Greene and P. Roberts, personal communication) . Because of the limited information on this speciesÕ development on soybean and other host plants, we conducted a greenhouse study to determine if soybean and snap bean [Phaseolus vulgaris L., Fabaceae] plants were suitable hosts for the Þrst-generation of M. cribraria and to determine stadia durations for the Þve reported instars.
Materials and Methods
Colonies were established at North Carolina State University, Raleigh, NC, from overwintering M. cribraria adults collected from kudzu 20 km northwest of Lincolnton, NC (35Њ 34Ј23.13Љ N, 81Њ 22Ј27.20Љ W) on 26 March 2012. Fifteen pairs (male and female) were placed into 478 ml plastic containers (15 cm diameter, 10 cm height) that served as oviposition chambers, where they were provided with fresh kudzu stems and leaves daily. These containers were housed in a room where temperature, relative humidity (RH), and photoperiod were controlled (28 Ϯ 1ЊC, 55% RH, 14:10 [L:D]). Individual egg masses were collected and placed into petri (6 cm diameter) dishes from early April to early May. The number of eggs per mass and Þrst instar emergence were recorded from six egg masses per oviposition chamber. After egg hatching, two methods were used to rear nymphs: 1) placing them inside plastic containers (50 ml, 8 cm diameter, 6 cm height) in the growth chamber and 2) placing them on potted plants in a greenhouse (28ЊC, 60% RH, 14:10 [L:D]) using soybeans (ÔAG64730,Õ Monsanto, St. Louis, MO) and snap bean (ÔCaprice,Õ Harris Seeds, Rochester, NY). For the Þrst rearing method, we used 16 containers under the same room conditions. Half of the containers were provisioned daily with soybean leaves and the other eight with snap bean leaves. Eight soybean and eight snap bean plants were used to carry out the second portion of this experiment in a greenhouse. First instar nymphs emerging from the same egg mass were placed inside containers and on plants using a Þne brush after 24 h eclosion. Each group of nymphs was randomly assigned to containers and plants for both types of rearing methods. In the greenhouse, plants were caged with 40 ϫ 30 cm plastic cylinders made from clear 3 mm thick clear acrylic sheet (Plexigalss, Blue Hawk, Wilmington, DE) . One end of the cylinder was sealed with a Þne cloth and the other side was placed over the top of the potted plants.
To maintain host quality, potted plants were replaced every 2 wk by moving the insects to the younger plant with at least two true leaves using a Þne brush. Stadium was recorded for each rearing method, where overall size of individuals was measured following Zhang et al. (2012) parameters for instar determination. (Tables 1  and 2 ). Females deposited egg masses in clutches with Ϸ18 eggs per mass, ranging from 5 to 38 eggs per mass (Table 1) . Neonates eclosed as a single batch from the same egg mass. After hatching, a high percentage of nymphs survived (98%) after 24 h inside the small petri dishes (Table 1) . Most nymphs also survived (90%) after artiÞcial infestation on potted soybean plants (Table 2) .
Results

First-generation of M. cribraria were reared on soybean plants under greenhouse conditions
Under greenhouse conditions, M. cribraria developed from egg to adult in 45Ð50 d (Table 2) . No M. cribraria Þrst instar nymphs molted to the second instar when caged on snap beans (data not presented). All Þrst instar nymphs placed inside plastic containers in the growth chamber and on potted snap bean plants in the greenhouse died within 72 h of artiÞcial infestation. 
Discussion
On soybean, Þrst-generation M. cribraria transitioned from egg to adult in 45Ð50 d. In Asia, M. cribraria completes its life cycle in 49 Ð90 d , Zhang et al. 2012 . Zhang et al. (2012) provided information about the life history of M. cribraria in the United States, using forest legumes as hosts. They also pointed out that M. cribraria survived poorly on soybean compared with kudzu. In contrast to their study, we were able to rear Þrst-generation M. cribraria with a high survival rate (90%) on potted soybeans under greenhouse conditions. In our study, snap beans were not a suitable host for M. cribraria, conÞrming previous work showing that not all legumes are suitable hosts (Zhang et al. 2012) . Future studies should explore even more legumes as possible feeding and developmental hosts for this insect.
Rearing attempts using both soybean and snap bean material inside plastic containers were unsuccessful. It is possible that factors such as the conÞned environment or condensation may have contributed to mortality. Furthermore, host quality may be an important factor in M. cribraria development. In the greenhouse study, plants were replaced every 2 wk to maintain host quality. Perhaps the lack of development on soybeans observed in Zhang et al.Õs (2012) study was because of decline in host quality, as well as cage effects. In nature, it is conceivable that M. cribraria can disperse to better quality hosts when conspeciÞc density is high, as observed in other sap-feeders such as aphids and leafhoppers (Awmack and Leather 2002) .
Although this study was restricted to a no-choice greenhouse assay, it represents the Þrst demonstrated instance of the development of Þrst-generation M. cribraria on U.S. soybeans. If Þrst-generation M. cribraria can develop on soybean in the Þeld, population buildups could result in larger second-generation populations on this crop. Furthermore, because kudzu is not an obligate host for Þrst-generation M. cribraria, this pest has the potential to spread beyond the distribution of the kudzu into areas intensively planted to soybeans, such as the Midwest.
